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REMARKS/ARGUMENTS 

With this amendment, claims 1 and 5-9 are pending. For convenience, the 

Examiner's rejections are addressed in the order presented in the October 29, 2003, Office 
Action. Apphcants thank Examiner Ford and her supervisor Examiner Smith for their time in 
allowing an interview with Applicant's representatives Beth Kelly and Joe Snyder on February 3, 
2004. The arguments to overcome the rejection under 35 U.S.C. § 103(a) were discussed, but no 
agreement was reached. 

I. Status of the claims 

Claim 1 is amended to recite that the IgG4 immunoglobulin has a decreased risk 
of aggregating and fragmenting when manufactured using the claimed methods. Support for this 
amendment is found throughout the specification, for example at page 2, lines 16-21 . This 
amendment is not a limiting amendment and adds no new matter. 

II. Rejections under 35 U,S,C. §103(a) 

A. Introduction 

Claims 1 and 5-9 are rejected under 35 U.S.C. 103(a) as allegedly obvious over 
Laursen et al (U.S. Patent No. 6,281,336) in view of Flaa et al (U.S. Patent 6,165,336). In 
response, Applicants respectfully traverse the rejection. 

Laursen et al disclose methods of purifying a total IgG preparation from plasma. 
Laursen et aL disclose that the purpose of the IgG preparation is in treating patients with disease 
or conditions that benefit from replacement or supplementation of the total IgG component of 
blood, including e.g., primary and secondary agammaglobulinemia, Wiskott-Aldrich syndrome, 
severe combined immunodeficiency, treatment of autoimmune diseases, treatment of certain 
patients with immime conditions. See, e,g,, Laursen et aL at column 15, lines 8-47. Laursen et 
al first adjust the pH of plasma to a pH lower than 6.0, e.g. , preferable pH 5.4. See, e.g. , 
Laursen et al, at column 5, lines 12-17. After additional steps, including elution from anion and 
cation exchange resins, Laursen et al arrive at their disclosed product, a total IgG preparation 
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which requires subtype distribution close to that of blood. See, e.g,, Laursen et aL^ column 20, 
lines 9-15. Laursen et aL disclose the IgG subclass distribution in their total IgG product and in 
commercially available total IgG products in percentage form in a Table at columns 17 and 18. 
The percent IgG4 in these products ranges from 0.6% to 1 .5% and is described as being within 
the subclass distribution range of blood. Flaa et aL teach solutions for stabilizing proteins, 
which, in some embodiments, include sugars such as lactose, as bulking agents. 

In contrast, the claimed invention is a method of manufacturing purified IgG4 
immunoglobulin subtype, free of IgG l, IgG2 and IgG3 subtypes for the treatment of allergic 
reactions, including serious insect sting allergies. As a first step, the pH of plasma is adjusted to 
a value of about 6.5. The plasma is then subjected to anion exchange chromatography, followed 
by cation exchange chromatography to obtain an IgG4 preparation that is essentially free of other 
IgG subtypes. 

In order to establish a prima facie case of obviousness the Office Action must 
demonstrate that the cited references provide a suggestion or motivation for their modification or 
combination, a reasonable expectation of success in the combination, and that the references 
teach or suggest all the claim limitations. All three elements set forth above must be present in 
order to establish a prima facie case of obviousness. Applicants assert that a prima facie case of 
obviousness has not been established for the following reasons: 1) there is no suggestion or 
motivation to modify the references; 2) there is no reasonable expectation of success; and 3) the 
cited art references do not teach or suggest all the claim limitations. 

Particular care must be taken to avoid use of hindsight in obviousness analysis. 

According to 35 U.S.C. § 103(a), a claimed invention is unpatentable if the differences between it 

and the prior art "are such that the subject matter as a whole would have been obvious at the 

time the invention was made to a person having ordinary skill in the art." The phrase "at the time 

the invention was made" ensures that obviousness analysis is performed without the benefit of 

impermissible hindsight. The Federal Circuit has ruled that 

. . . the best defense against the subtle but powerful 
attraction of a hindsight-based obviousness analysis is rigorous application 
of the requirement for a showing of the teaching or motivation to combine 
prior art references. . . . Combining prior art references without evidence 
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of such a suggestion, teaching, or motivation simply takes the inventor's 
disclosure as a blueprint for piecing together the prior art to defeat 
patentability— the essence of hindsight. In re Dembiczak, 50 USPQ2d 
1614, 1617 (1999), citations omitted. 

The Federal Circuit recognizes that evidence of a suggestion, teaching or 
motivation to combine can be found in a number of sources. However, actual evidence of a 
suggestion, or teaching, or motivation to combine is required and the showing of a suggestion, or 
teaching, or motivation to combine must be "clear and particular." Id. 

As discussed below the cited references fail to support a prima facie case of 
obviousness. None of the cited references provide the required clear and particular evidence of a 
suggestion, teaching, or motivation for their combination. In addition, the cited references, alone 
or in combination, fail to provide all the elements of the claimed invention. 

B, The cited art does not teach or suggest all the elements of the claimed invention. 
Laursen et al teaches use of different method steps then the steps recited in the 
claims. Laursen et al also arrive a different end product then the purified IgG4 recited in the 
claims. Flaa et al is silent as to stabilization of immunoglobulin proteins. 

1 . The cited art uses different method steps. 

The cited art teaches, as a first step, adjusting the pH of a plasma protein 
containing fraction to a pH below 6, preferably 5.4. (See e.g., Lausen et al. at column 5, lines 9- 
17.) In contrast, the claims recite as a first step adjusting the pH of plasma to about 6.5. Clearly, 
a pH of 6.5 is greater than the maximum pH 6 recited by Laursen et a/., and thus the method of 
Laursen is not encompassed by the claims. 

Laursen et al also teach away from use of pH values greater than six, as used in 
the claimed methods. Laursen et al state that a pH below 6.0 is required to solubilize the total 
IgG proteins in a subsequent PEG precipitation step. Therefore, Laursen et al teach away from 
use of pH values greater than 6, e.g. the claimed 6.5 pH value. Lacking the claimed adjustment 
of plasma pH to a value of 6.5, Laursen et al fail to teach all the steps of the claimed method. 
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2. The cited art teaches manufacture of a different product. 

Laursen et al. teach manufacture of an IgG preparation with 1.5% IgG4 subtype, 
Le,, 98.5% of the IgG molecules are subtypes IgGl, IgG2, or IgG3. The present claims recite as 
a final product, a cationic effluent comprising IgG4 that is essentially free of other IgG subtypes. 
In the telephone interview, Examiners Ford and Smith speculated that other IgG subtypes are 
present in the final products in amounts similar to those disclosed in Laursen et al Applicants 
assert, first, that the meaning of essentially free of other IgG subtypes is clear on its face to those 
of skill and refers to a product that has very high levels of IgG4 relative to other IgG subtypes, 
e.g., at least 95% IgG4. Second, the specification provides a measure of the amount of IgG4 
subtype in the final product at page 7, lines 26-27. "[The cation] effluent is mostly, if not 
entirely, IgG4." Third, evidence of the composition of the final IgG4 product has been provided 
to the Examiner in a declaration from inventor William Pollack, submitted January 31, 2002. 
(Resubmitted as Exhibit A.) At page 3, paragraph 7, Dr. Pollack states that the product of the 
claimed method is "an IgG4 preparation free of other subtypes." While the claims are not 
rejected under 35 U.S.C. §1 12, second paragraph. Applicants respectfully assert that the meaning 
of" IgG4 essentially fi-ee of other IgG subtypes" is clear to those of skill and does not encompass 
the product disclosed in Laursen et al Thus, the product of the claimed methods is not disclosed 
in Laursen et al, or in any other reference cited in the Office Action. 

The Office Action also appears to assert that a table in Laursen et al, at columns 
17 and 18 discloses a purified IgG4 preparation. This interpretation is incorrect. Laursen et al 
characterize the IgG subclass distribution in their total IgG product and in commercially 
available total IgG products in percentage form in the table at columns 17 and 18. The percent 
IgG4 in these products ranges from 0.6% to 1.5% and is described as being within the subclass 
distribution range of blood, Applicants respectfully assert that the disclosure that 1.5% of the 
IgG in the Laursen et al product is IgG4 does not mean that IgG4 has been purified away from 
other IgG molecules. IgG subclass distribution reported in the table was determined using 
immunodiffusion assays (see, e.g., Laursen et al at column 20, lines 6-8) which rely on binding 
of additional immunoglobulins to the IgG4 molecules for detection. Thus, even if the 



Page 7 of 9 



Appl. No. 09/660,862 PATENT 

Amdt. dated August 3, 2004 

Reply to Office Action of July 9, 2004 

characterization of the amount of IgG4 by immunodiffusion could somehow be construed to be a 
purification step, the IgG4 detected in the immimodiffusion assay is not essentially free of other 
IgG subtypes as maintained by the Office Action. 

Because neither the product of Laursen et al, nor the product of the 
immunodiffusion assay are IgG4 that is essentially free of other IgG subtypes, Laursen et aL 
does not teach or disclose the products of the claimed methods. 

C. The cited art does not provide one of skill with a suggestion for modification or 
combination to arrive at the claimed invention. 

Laursen et aL provide no clear and particular suggestion or motivation for its 
combination with Flaa et aL to arrive at the claimed invention. First, Laursen et aL do not 
provide any suggestion or teaching of use of a purified IgG4 subtype, or any purified IgG 
subtype as a therapeutic. Laursen et aL teach only the therapeutic use of a total IgG4 
composition with subtype distribution close to that of human blood, Le. , 1-3% IgG4. Second, 
Laursen et aL teach only treatment of disease or conditions that benefit from replacement or 
supplementation of the total IgG component of blood, and for that purpose Laursen et aL 
explicitly require a total IgG preparation with subtype distribution close to that of human blood, 
i.e., 1-3% IgG4, for that use. See, e.g., Laursen et aL at column 20, lines 9-15. Flaa et aL teach 
only solutions for stabilizing purified proteins and do not teach any methods for purifying 
proteins, including immunoglobulins. Thus, neither Laursen et aL nor Flaa et aL provide the 
clear and particular suggestion or motivation for their combination to arrive at the claimed 
invention. 

In addition, Applicants respectfully remind the Examiner that there cannot be an 
adequate suggestion or motivation to make a proposed modification where such modification 
renders the prior art unsuitable for its intended purpose. In re Gordon, 221 USPQ 1 125 (Fed. 
Cir. 1984); MPEP §2143.02. Modification of Laursen et aL to arrive at a purified IgG4 subtype 
to be "combined" with Flaa et aL would render the product unsuited to the use intended by 
Laursen et aL Laursen et aL discloses a method of purifying a total IgG preparation fi-om other 
plasma proteins with the intention of using the IgG preparation to treat patients with diseases or 
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conditions that benefit from replacement or supplementation of the total IgG component of 
blood. Even if the teachings of Laursen et al could be modified to arrive at a purified IgG4 
preparation, as suggested by the Office Action (Laursen et aL specifically disclaim adjustment of 
plasma to pH values greater than 6.0), a purified IgG4 preparation would not be useful to treat 
diseases or conditions that benefit from replacement or supplementation of the total IgG 
component of blood. Thus, the combination of Laursen et al with Flaa et al found in the Office 
Action cannot be used as intended by the references, and cannot be assumed to provide a 
motivation or suggestion for their combination. 

In view of the above amendments and remarks. Applicants respectfully request 
that the rejection under 35 U.S.C. §103(a) be withdrawn. 

CONCLUSION 

In view of the foregoing. Applicants believe all claims now pending in this 
Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 
early date is respectfiiUy requested. 

If the Examiner believes a telephone conference would expedite prosecution of 
this application, please telephone the undersigned at 415-576-0200. 



Respectfully submitted, 




Reg. No. 51,868 

TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 941 1 1-3834 

Tel: 415-576-0200 

Fax:415-576-0300 

Attachments 

BLK:blk 
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m THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re {^plication of: Examiner: V. Ford 

Pollack, William Art Unit: 1645 

Application No. : 09/660,862 DECLARATION UNDER 37 C.F.R. § 

1 .132 OF DR. WILLIAM POLLACK 

Filed: September 13,2000 

For: METHOD OF MANUFACTURING 
IMMUNE GLOBULIN 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, William Pollack, Ph.D., being duly warned that willful false statements 
and the like are punishable by fine or imprisonment or both (18 U.S.C. § 1001), and may 
jeopardize the validity of the patent application or any patent issuing thereon, state and 
declare as follows: 



EXHIBIT A 
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1 . All statements herein made of my own knowledge are true, and 
statements made on information or belief are believed to be true and correct, 

2, I am currently chairman and chief executive officer of Atopix 
Pharmaceuticals Corporation, the assignee of the subject application. 

3. I, Dr. Pollack, graduated firom the Imperial College of Science and 
Technology at London University with a B.Sc degree in physiology and biochemistry, I 
received a M,Sc degree in chemistry and physics firom the St, Georges Hospital Medical 
School at London University and a Ph.D. in immunology and immunochemistry fi-om 
Rutgers University, A copy of my ciuriculxma vitae is attached hereto as Exhibit A. 

4, I am the named and true inventor of the above-referenced patent 
application. I have read and am familiar with the contents of the patent application. In 
addition, I have read the final Office Action, dated November 2, 2001, received in the 
present case. It is my understanding that the Examiner believes that the 2^1ton et al, 
patent, U.S. Patent Number 4,597,966, anticipates the manufacturing method of the 
present invention. It is also my imderstanding that the Examiner believes that Zolton et 
al in combination with either Cheung et al, Annals of Allergy, Volume 50, March 1983, 
155-160, Sima, U.S, Patent No. 5,908,827, or Thomas, U.S. Patent No. 4,089,944 makes 
the invention of the present application obvious. 



5. With this application, I claim a method of manufacturing a highly 
purified IgG4 immune globulin preparation. The method comprises the steps of adjusting 
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plasma to a pH of about 6.5 and a conductivity of between 3.5-6 millisiemens, and 
contacting the plasma with an anion exchange resin followed by a cation exchange resin 
to obtain a final effluent that comprises IgG4 essentially free of other IgG subtypes. 

6. The Zolton method, unUke the method of the present apphcation, 
does not result in an immunoglobulin preparation comprising IgG4 that is essentially free 
of other IgG subtypes. Zolton's method, instead, results in a purified stable IgG gamma 
globulin preparation containing all IgG subtypes including IgGl, IgG2, IgG3, and IgG4. 
In contrast, the present application provides a method of producing a purified IgG4 
preparation firee &om IgGl, IgG2 and IgG3. Zolton's patent teaches a stabilized 
preparation of IgG (including all subtypes). The present application teaches a method of 
fractionating IgG into its various subtypes. It is neither suggested nor taught in the 
Zolton patent tiiat the Zolton purification method results in pure IgG4 (free of all other 
subtypes), nor, in my opinion, could the purification system described in Zolton result in 
pure IgG4 free of other IgG subtypes. 

7. Zolton's purification method utilizes a QAE-Sephadex anionic 
resin. In contrast, the present invention uses two resins, an anion exchange resin, e.g., 
DEAE Sephaiose, followed by a cation exchange resin, e.g., CM-Sepharose. The extra 
fiactionation step results in an IgG4 preparation bee of other subtypes. Prior to the 
advent of the present invention, further fractionation of an IgG preparation into a purified 
IgG4 using chromatographic resins was not known. Again, the present invention 
provides a facile method of manufacturing IgG4 immune globulin that is essentially free 
of other IgG subtypes. 

8. The purified IgG4 prq)aration has numerous advantages over an 
IgG preparation containing all of the IgG subtypes. The purer IgG4 preparation contains 
less protein and has a higher amount of blocking antibody per unit weight or per unit of 
protein that is being injected. The intravenous injection of many unmune globulin 
products can lead to reactions that are caused by aggregation and firagmentation of the 
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immune globulin. The lower protein and higher blocking antibody content of the IgG4 
preparation results in a preparation that is safer and more effective than the other less 
pure IgG preparations that contain IgGl, IgG2 and IgG3 as well as IgG4. 

9. Further, the Zolton patent in view of Cheung et al, or Sima, or 
Thomas does not make obvious the manufacturing method of the present application, as 
the secondary references of Cheimg et al^ Sima, and Thomas do not address the 
deficiencies in the Zolton patent. 

10. Cheung et al documents a correlation between high IgG4 levels 
and beekeepers. This correlation, at most, mdicates that there may be a role for IgG4 in 
the protection against anaphylactic reactions. Cheung et al does not teach or suggest 
how to make a purified IgG4 preparation or even tiiat a purified IgG4 preparation would 
be more deskable than a IgG preparation containing all of the IgG subtypes including 
IgG4. 

1 1 . Sima teaches the use of ion exchange chromatography and high- 
resolution chromatography to extract purified polypeptide fi-om human urine. I would 
not expect a purification system for the extraction of polypeptide fi-om human urine to be 
relevant for the purification of blood plasma and immunoglobulins. Furthermore, the 
Sima method utilizes multiple resms along with DEAE Sepharose and CM-Sepharose, 
Sima does not teach or suggest the use of DEAE Sepharose and CM-Sepharose for the 
purification of IgG4 firom human plasma. 

12. Thomas teaches how to rapidly solubilize an anti-hemophilic factor 
composition. The Thomas reference does not teach or suggest how to make a purified 
IgG4 preparation. Furthermore, Thomas does not teach or suggest fiactionation of IgG 
into an IgG4 fi-action. 

13. In view of the foregoing, it is my scientific opinion that, after 
reading the above mentioned references, the presently claimed method is novel and 
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unobvious over the cited art. One of skill in the art would not be motivated to make the 
purified IgG4 prq)arations using the method of the present ^plication. Therefore, 
Zolton et al. does not anticipate this invention and Zolton et al. either alone or in 
combmation with either Cheung et al, Sima, or Thomas does not make the invention of 
the present application obvious. 

The declarant has further nothing to say. 



Date: 




By: 




SF 1306572 v2 



CURRICULUM VITAE 
OF 

DR. WILLIAM POLLACK 



Education 

Imperial College of Science 85 Technology. (London University, England). 
B.Sc, A.R.C.S., {Major Chemistry 86 Physics.) 

St. Georges Hospital Medical School. (London University. Englaind). 
M.Sc, (Physiology & Biochemistry). F.R.C.Path., (Clinical Laboratory 
Pathology), 

Rutgers - the State University of New Jersey. 

Ph.D. (Immunology fis Immunochemistry). Dissertation thesis: "A study 
of the Factors Affecting the Zeta-Potential and Hemagglutination with 
Human Iso-Antibodies", 



Relevant Professional Experience 

Played a leading role in the development of Ortho Diagnostic Systems from a small 
division into a $200M independent subsidiary company of Johnson and Johnson. 
Served as Vice President of Research and Development and a Member of the Board of 
Directors, responsible for administering a R/D budget in excess of $8M and responsible 
for the activities of more than 160 individuals, mostly scientists and physicians. 
Subsequently, at the Purdue Frederick Company, served as Vice President of R/D and 
Member of the Executive Committee. 

Have been responsible for more than 50 new innovative products, including the first 
immunological pregnancy test and on which all current pregnancy test are based, the 
first test(s) for hepatitis and various other Human Immune Globulins including those to 
prevent or treat. Hepatitis, Rubella, Allergies, and Rhesus Disease of the Newborn. In 
addition, have had considerable manufacturing experience, including cost containment 
and maximizing gross profit. Also developed a new facility for the manufacture of 
immune globulins that was based on a novel and vastly simplified process developed 
under my direction. 

Received the Albert and Mary Lasker Award for basic research in Antibody-Mediated- 
Immune Suppression and for the invention and development of an Immune Globulin to 
prevent Rhesus Disease of the Newborn, a product (RhoGam^**) that has eradicated the 
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including the John Scott Medal from the City of Philadelphia, The Kaxl Landsteiner 
Award from the American Association of Blood Banks, the Joseph Bolivar-DeLee 
Humanitarian Award of the City of Chicago and the Award from the New York State and 
the Perinatal Society for Unique Contributions to Maternal and Child Health. 
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on the Immunological Standards Committee of the World Health Organization. 
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